Abstract. Subjective health and alcohol intake are important predictors of mortality. There have been few epidemiological studies, however, of the relationship between alcohol consumption and sub jective health among the Japanese. The purpose of this study is to investigate the association between alcohol consumption and subjective health. The study subjects were 2,020 Japanese male employees, who were free from serious disease conditions. The data on subjective health and alcohol consumption were obtained by means of self-reported questionnaire. The subjects who responded "poor health" in the answer to the question about the subjective health status were considered to be in ill-health. Ethanol intake per day was calculated by multiplying the frequency of drinking by the ethanol intake per drinking occasion and summing up for each alcoholic beverage. Age, smoking status, physical activity, and sleeping hours were treated as confounding factors. As a result, subjects who consumed 25-36 or 49g ethanol or more per day had a significantly lower risk of self-rated ill-health compared with those who had never drunk, and a significantly inverse trend was found independent of age, smoking status, physical activity, and sleeping hours. In conclusion, moderate drinkers have a lower risk of self-rated ill-health among Japanese male employees investigated. (Keio J Med 48 (3): 147-150, September 1999) 
Introduction
Alcohol consumption is associated with several physical and mental diseases.1 On the other hand, the Framingham study has demonstrated that a U-shaped association is present between alcohol consumption and coronary heart disease (CHD) mortality.2 Subjective health, which is evaluated during health examination, is an important predictor of underlying disease. More over, several cohort studies have shown that subjective health is related to mortality.3-6 These findings suggest that alcohol consumption plays an important role in determining subjective health. However, there have been a few epidemiological studies of the relationship between alcohol consumption and subjective health. [7] [8] [9] The purpose of this study is to investigate the asso ciation between alcohol consumption and subjective health among Japanese male employees.
Materials and Methods
The subjects were recruited from the population of the prospective Sotetsu Study, which is being conducted to examine the relationship between lifestyle risk fac tors and chronic diseases. The details of this study have been described elsewhere.10,11 The subjects of the Sotetsu Study included 2300 male employees who un derwent health examinations in 1995 and 1996 . All of Reprint requests to: Dr. Yutaka Sakurai, Department of Public Health, National Defense Medical College, 3-2 Namiki, Tokorozawa, Saitama 359-5813, Japan, e-mail: ysakurai@ndmc.ac.jp the employees of this company are required to undergo annual health examinations, including anthropometric measurements (height and weight), urinalysis, blood pressure measurements, and chest X-ray. In addition, blood biochemistry (including gamma-glutamyltrans ferase (GGT)), electrocardiograms, and gastric X-rays are carried out annually among employees aged 30 years or older. A self-reporting questionnaire was delivered to each individual before the examination and was collected by the interviewers (physicians). Incom plete answers were entered by the physicians at the time of the interview as much as possible.
The subjects were asked in the questionnaire, "How do you feel about your state of health in general: good, average, or poor?" Those who responded "poor" were used as subjective ill-health and the others were as reference.
A detailed questionnaire regarding alcohol intake was also delivered along with the routine questionnaire; this questionnaire asked questions about the average frequency and amount of each alcoholic beverage, including beer, whiskey, sake, shochu, and wine. The total ethanol intake was calculated by multiplying the frequency of drinking by the ethanol intake per drink ing occasion and summing up for each alcoholic bever age. The total ethanol intake was categorized as fol lows: none, 1-6, 7-12, 13-24, 25-36, 37-48, or 49g of ethanol per day or more. These categories are in ac cordance with the approximately 12g=15ml=0. 5 oz. of ethanol contained in a standard drink in the USA (4 oz. glass of wine=12oz. bottle of beer =1.5oz. shot of liquor). Among current non drinkers, past drinkers were separated from those who had never drunk alco hol and they were included in the following analysis.
Age, smoking status, physical activity, and sleeping hours were treated as confounding factors. Smoking status was classified into 4 groups in the questionnaire: never, past, light (<20 cigarettes per day), or heavy (>20 cigarettes per day) smokers.
Of the 2300 male employees, subjects who suffered from serious health conditions such as neoplasm, CHD, apoplexy, liver cirrhosis, or diabetes mellitus were excluded because the drinking patterns of these sub jects may have been affected by the individual's past medical history. In addition, the participants who were positive for HBs-Ag and/or HCV-Ab were excluded. For two individuals, there was a lack of data on smok ing status. Accordingly, 2020 persons were eligible for the following analyses. These subjects were not sig nificantly different from the original participants with regard to drinking patterns and the data on self-rated health (data not shown). In addition, liver dysfunction was defined as GOT _??_ 40 units and GPT _??_ 35 units in order to examine the effect of the exclusion of the sub jects with liver dysfunction on the association between subjective health and alcohol intake.
The Mantel-Haenszel method and multiple logistic regression analysis were employed in order to calculate crude or adjusted odds ratios of subjective ill-health. All computations were carried out using the Statistical Analysis System.12 All probabilities reported were two sided tests and were significant when less than 0.05.
Results
Characteristics of the study subjects are shown in Table 1 . The average age was 40.2 years, and the range was from 18 to 65 years of age. The proportion of sub jects who reported self-rated poor health was 4.8%. We calculated the proportion of habitual drinkers, who had consumed an alcoholic beverage at least three times per week and had taken at least 22g ethanol per drinking occasion [1 you (180ml) of sake=1 bottle (633ml) of beer=2 shots (60ml) of whiskey] according to the National Nutrition Survey. 13 The figure was 41.4% in our population, which is not remarkably different from that of the general population (43.6%). 13 Crude and age-adjusted odds ratios of self-rated ill health according to the ethanol intake are shown in Table 2 . The subjects who consumed 7-12 g or 25g ethanol per day or more were at significantly lower risk of ill-health compared with those who had never drunk. Furthermore, we found an inverse association between subjective ill-health and ethanol intake per day. These associations were not remarkably changed after addi tional adjustment for smoking status, physical activity, and sleeping hours.
Although crude odds ratios were increased after the exclusion of subjects with liver dysfunction (n=108), the subjects who consumed 25-36 or 49g ethanol per day or more showed significantly lower risk (OR=0 .36 and 0.36, respectively), while the trend was significantly inverse (p=0.02). These associations were not re markably changed after adjustment for either age 
Discussion
The subjects who consumed 25-36 or 49g ethanol or more had a significantly lower risk of subjective ill health compared with those who had never drunk, in dependent of age, smoking status, physical activity, and sleeping hours. Furthermore, we found a sig nificantly inverse trend instead of J-shaped or U-shaped associations.
Self-rated health is essentially subjective, but it is valid. Several cohort studies have found that subjective health is a predictor of mortality.3-6 In addition, alcohol consumption is associated with mortality as well as Ill health.2 From these findings, the hypothesis arises that moderate drinkers are likely to select "poor" in answer to the question about the subjective health status. Sur prisingly, we failed to find a positive association be tween alcohol intake and subjective ill-health.
Several explanations may be given for the inverse association between subjective ill-health and alcohol consumption. One of the major problems is that the subjects with ill-health consume less alcohol than typi cal. Although individuals with ill-health may reduce their alcohol consumption when they feel sick, they will drink alcohol in the usual volume when they are recov ered. Since our question is based on the average con sumption of alcohol, however, temporary variations can be ignored. The next explanation is that exclusion cri teria might eliminate the alcoholic subjects from con sideration in the study. However, the mean volume of consumed alcohol was not different between the excluded subjects and the remainders (27.9 g/day vs. 24.9 g/day, p=0.15). The third explanation is that sub clinical individuals were included among the study sub jects. Although the odds ratios increased after exclusion of liver dysfunction, the subjects who consumed 25-36 or 49g ethanol per day or more showed significantly low risk, while an inverse trend remained. The fourth explanation involves the possibility of a measurement error regarding alcohol consumption according to the self-reported questionnaire. We cannot deny the possi bility of underestimates of actual intake.14 However, the Spearman's rank correlation coefficients of esti mated alcohol consumption with GGT and alkaline phosphatase were significantly positive (r=0.39, p= 0.0001 and r=0.27, p=0.01, respectively). Thus, we can trust the validity of estimated alcohol consumption.
A few studies have examined the association be tween ethanol consumption and subjective health. Mackenbach JP et al. have shown a significantly inverse association between alcohol intake and ill-health, and their odds ratios of ill-health according to alcohol in take were significantly smaller than 1.0 after adjustment for confounding factors in their large cross-sectional study.7 Pokolainen K et al. have demonstrated a J shaped association between alcohol intake and subjec tive suboptimal health among those who have never smoked independent of several confounders. 8 Power C et al. have reported a U-shaped relation with alcohol consumption for self-rated poor health among young adults in the UK.9 Although the categories of the amount of alcohol intake in these previous studies were largely similar to ours, our results confirm the findings of Mackenbach.
The discrepancy of our findings from those of Cau casian based researches may be explained by the varia tion of aldehyde dehydrogenase (ALDH). ALDH2*2, a variant allele of the ALDH2 gene, is closely related to flushing and is very common among Asian persons (30 to 50%) and rare in most other populations (0% of persons in Africa and Europe). 15 We cannot deny the possibility that the subjects with ALDH2*2 feel ill health even though they consume less alcohol than other subjects.
There were several advantages to the current study. The subjects affected with serious diseases were excluded because of the possibility of the change in drinking patterns. The data on past medical history was obtained from individual medical records, and the level of accuracy of this data was higher than the recall data. The significant positive correlation between GGT and alcohol intake supports the validity of the responses regarding estimated alcohol intake. The subjective health data were obtained again from the same persons among the subgroup of our population 6 months later , and the reliability was checked by Kappa statistics . The Kappa value was 0.537, and the reliability was moder ate in this study. 16 The study subjects were employed by the same company. Therefore, the socioeconomic effects on subjective health such as unemployment or disability could be ignored. Potential confounding fac tors such as age, smoking status, physical activity, and sleeping hours, were adjusted for, and the association between alcohol intake and subjective health was sig nificant independently.
Several limitations of this study should be men tioned. Our subjects were Japanese males, and it is not clear whether or not these findings can be generalized to other races or to females. The design of this study was cross-sectional, and we cannot show any firm con clusions regarding causality. The data on drinking pat terns at one particular point might not represent the average consumption of alcohol. However, the drinking patterns in our individuals did not change remarkably over the past 10 years. Only three possible categories of response were available in answer to the question re garding subjective health. The lack of selection may re sult in a misclassification of subjective health. However, the proportion of subjects with subjective ill-health was 4.8%, which is not significantly different from the fig ures obtained in previous studies (1.5 to 9.5%).3.4.6,9
In conclusion, the subjects who consumed 7-12 or 25 g ethanol or more had a significantly lower risk of self rated ill-health compared with those who had never drunk and a significantly inverse trend was found, in dependent of age, smoking status, physical activity, and sleeping hours.
